Role of the large cytoplasmic loop of the alpha 7 neuronal nicotinic acetylcholine receptor subunit in receptor expression and function.
The role of the large intracellular loop of the nicotinic acetylcholine receptor (nAChR) alpha7 subunit in the expression of functional channels was studied. For this purpose, systematic deletions and substitutions were made throughout the loop and the ability of the mutated alpha7 subunits to support expression of functional nAChRs at the Xenopus oocyte membrane was tested. Surface nAChR expression was abolished upon removal of sequences at two regions, a 29-amino acid segment close to the N-terminus of the loop (amino acids 297-325) and adjacent to the third transmembrane region and an 11-amino acid segment near the fourth transmembrane region. Some residues (amino acids 317-322) within the 29 amino acids N-terminal segment could be substituted by others but not deleted without loss of expression, suggesting that a certain structure, determined by the number of amino acids rather than by their identity, has to be maintained in this region. The contiguous sequence M323 K324 R325 did not tolerate deletions and substitutions. Removal of the rest of the cytoplasmic loop was not deleterious; even higher expression levels (2-4-fold) were obtained upon large deletions of the loop (Delta399-432 and Delta339-370). High expression levels were observed provided that a minimal sequence of three amino acids (E371, G372, and M373) was present. In addition, some electrophysiological properties of mutant nAChRs were modified. Substitution of the EGM sequence by other protein segments produced a variety of effects, but, in general, insertions were not well tolerated, suggesting the existence of tight structural restrictions in the large cytoplasmic region of the rat alpha7 subunit.